BACKGROUND Obesity begets atrial fibrillation (AF). Although cardiorespiratory fitness is protective against incident
Increasing physical activity to enhance cardiorespiratory fitness is an integral component of lifestyle modification. Cardiorespiratory fitness is an independent predictor of cardiovascular outcome and mortality (7) . Recent studies have found an inverse relationship between increased physical activity and the risk of incident AF (8, 9) , but the impact of cardiorespiratory fitness on risk of AF recurrence has not been examined previously. Furthermore, longitudinal improvement in cardiorespiratory fitness is associated with a lower risk of both all-cause and cardiovascular mortality (10) . However, the impact of cardiorespiratory fitness gain with a graded exercise program along with weight loss on AF outcome remains unclear and is largely neglected as a therapeutic target.
We hypothesize that preserved cardiorespiratory fitness at baseline in obese AF patients offsets some of the detrimental effects of obesity and that gain in cardiorespiratory fitness through a structured exercise program has synergistic effect with weight loss on overall freedom from AF. All patients provided written informed consent.
The Human Research Ethics Committee of the Royal
Adelaide Hospital and University of Adelaide approved the study protocol.
STUDY PROTOCOL AND DESIGN
WEIGHT AND RISK FACTOR MANAGEMENT. All patients were offered attendance at a dedicated physician-led risk factor management clinic at the time of initial assessment. The weight and risk factor management protocol used in our service has been presented previously (6) . In brief, a structured motivational, individualized, goal-directed program using face-to-face counseling was used for initiating and reinforcing graded exercise therapy along with weight reduction. to use a wearable heart rate monitor and were required to maintain a diet and physical activity diary to log exercise type, frequency, intensity, and duration. After calculating their maximal heart rate (220 À age), patients were advised to avoid reaching heart rate >85% of the maximal predicted heart rate.
ASSESSMENT OF CARDIORESPIRATORY FITNESS.
Cardiorespiratory fitness was evaluated in sex-specific metabolic equivalents (METs) estimated from a W e i g h t l o s s a n d c a r d i o r e s p i r a t o r y fi t n e s s g a i n i n t e r a c t i o n . We have previously demonstrated effect of weight loss on AF outcome (6) . As was presented, no weight loss was defined as <3% weight loss and significant weight loss as $10% weight loss. Cardiorespiratory Fitness and AF Recurrence S E P T E M B E R 1 , 2 0 1 5 : 9 8 5 -9 6 Figure 2A 0.80 to 0.94; p < 0.001), even after adjusting for weight loss during follow-up. Figure 2B demonstrates the total arrhythmia-free survival with significant attrition in the low cardiorespiratory fitness group compared with the adequate and high cardiorespiratory fitness groups. At final follow-up, total arrhythmia-free survival rates was 17% in the low, 76% in the adequate, and 84% in the high cardiorespiratory fitness groups (p < 0.001 METs gain group; p < 0.001). The characteristics of both groups are shown in Table 2 .
EFFECT OF BASELINE CARDIORESPIRATORY FITNESS ON AF OUTCOMES. F r e e d o m f r o m A F w i t h o u t t h e u s e o f r h y t h m c o n t r o l s t r a t e g i e s .

T o t a l a r r h y t h m i a -f r e e s u r v i v a l .
EFFECT OF CARDIORESPIRATORY FITNESS GAIN ON
RISK FACTOR PROFILE. Table 3 shows the impact of cardiorespiratory fitness gain on various cardiac risk factors.
W e i g h t l o s s . Weight decreased in both groups, but significantly more in patients who gained $2 METs 
CARDIAC STRUCTURE. Table 3 shows the effect of cardiorespiratory fitness gain on cardiac structure. 
AF SYMPTOM BURDEN. At baseline, both groups had comparable and high AFSS subscale scores ( Table 3) . AF frequency, duration, symptom, and symptom severity were reduced at final follow-up in both groups, with a significantly greater reduction seen in the $2 METs gain group (p < 0.001).
F r e e d o m f r o m A F w i t h o u t t h e u s e o f r h y t h m
c o n t r o l s t r a t e g i e s . Figure 3A demonstrates the Figure 3B Global well-being (scale: 1-10) 2.5 AE 0.9 2.4 AE 0.9 0.9
T o t a l a r r h y t h m i a -f r e e s u r v i v a l .
Values are mean AE SD or n (%).
CCB ¼ calcium-channel blocker; METs ¼ metabolic equivalents; other abbreviations as in Table 1 .
DISCUSSION
This study demonstrates that in overweight and Physical activity has previously been suggested to mitigate some of the cardiovascular hazards associated with excess body weight (17, 18) . However, the relationship between physical activity and AF is highly contentious (18, 19) because it is mostly based on the results from population-based longitudinal studies with self-reported data (18, 20) . Recent studies have suggested that increased leisure time physical activity may be protective against AF even in the presence of obesity (8, 21 ). In the current study, we used objective measures of cardiorespiratory fitness to demonstrate the prognostic benefits in patients with symptomatic AF. This remains significant even after adjustment for change in BMI observed throughout the follow-up. Our results suggest that cardiorespiratory fitness may partially offset the adverse effects of obesity. Values are mean AE SD or n (%). Impact of cardiorespiratory fitness gain on cardiac risk factors, cardiac structure, and AF severity from baseline to follow-up. *p value refers to within group difference (baseline to follow-up). †p value refers to between group differences over time (group-time interaction). ‡Median follow-up: 48.0 AE 18.0 months for <2 METs gain group and 47.6 AE 17.1 months for $2 METs gain group.
HbA1c ¼ glycated hemoglobin; Rx ¼ prescription; other abbreviations as in Tables 1 and 2 .
Pathak et al. The strength of this study is that cardiorespiratory fitness was measured by a commonly performed, highly reproducible, and well-validated test. The relative and combined contributions of fitness and fatness to AF remain controversial, but our results suggest that fitness may partially offset the adverse effects of body fatness. Evidently, the compounded benefit of "alliance of cardiorespiratory fitness with weight loss" is over and above the strategic gain sanders@adelaide.edu.au.
